Introduction
Wheat (Triticum aestivum) is one of the major leading cereals in the world, which ranks first in terms of acreage and production. About one third of the world populations live on wheat grain for their subsistence (Hanson et al., 1982) . It is the second important cereal crop in Bangladesh after rice. Wheat covered 7.74 Million ha having a total production of 2.19 million tons of grain in 2000 -2001 (BBS, 2001 . Wheat is the most important nutritious cereal crop, contributing 45% if energy and provides 30% of the total carbohydrate in the human diet as well as in feeding livestock (Evans, 1993) . The grain contains 12.0%protein, 1.72% fat, 69.90 carbohydrates and 27.201%mineral matter (BARI, 1997) .
The average yield of wheat in Bangladesh is 1.9 ton ha-1, which is very low compared to other wheat growing countries like Holland, UK, France and Norway where average yield is 7.1, 5.9, 5.6, and 4.1 to ha-1, respectively (FAO, 1987) . Various factors such as judicious fertilizers application, method of fertilizer application, good varieties, good cultural operation etc.
Abstract
A pot experiment was conducted at the Bangladesh Institute of Nuclear Agriculture, Mymensingh during the period from November 2013 to March 2014 to examine the effect of nitrogen application methods on the growth and yield of wheat. Two application methods (Foliar spray and soil application) and three varieties viz. Sotabdi, Kanchan and BAW56 were included and experimental test crop. From the study it was found that plant height. Total tillers plant , biological yield plant -1, and harvest index were significantly higher by foliar spray method than the soil application of nitrogen, Higher grain yield (9.01 g plant -1
) was observed by the foliar spray application and lower grain yield was 6.07 g plant -1 obtained from the soil application. Among 3 varieties Sotabdi was found to be better yielding ability and produced comparatively higher plant height, total tillers plant Among different methods of nitrogen application foliar application of urea has drawn a considerable attention in recent years. But a little information is available. Mathur et al. (1969) reported that yield and yield contributing characters of wheat increased with other foliar application of urea. It has been found that a substantial percentage on the total requirement of certain plant nutrients can be fed by the foliar method. Feeding plant nutrients through the soil is a slow process. Recent researchers showed that nutrient solution sprayed on plant foliage could be quickly absorbed and metabolized. Absorption takes place from both the upper and lower surface of the leaves plant absorbs nutrients not only through their leaves but also through the young fruits stems, flowers and other parts of the plant. Young and rapidly expanding leaves are more efficient in absorption than the fully matured leaves (Mitsui, 1967) As the applied nitrogen is lost from the soil mainly through leaching and denitrification the application of nitrogenous fertilizer to the soil may not always be ensured a steady supply to the crops which may be subjected to loss due to rainfall. Flood irrigation and also of the nature of soil. In such situation foliar application of fertilizer-N may be more efficient. In view of the above facts, the present study has been under taken to study the efficiencies of nitrogen application methods (Soil and foliar application) on the growth and yield of wheat and to explore the varietal influence on the utilization of nitrogen.
Material and Methods
Field Experimental field and site: A field experiment was carried out at Bangladesh institute of Nuclear Agriculture, Mymensingh during the period from November 2013 to march 2014. The experimental site was conducted on a medium high, and loamy textural having pH 6.8 and the site belonging to non calcareous dark grey flood plain soil under Old Brahmaputra Floodplain (AEZ-9). (Table 3) , respectively.
Total of tillers per plant:
The analysis of variance indicates that the effect of nitrogen application method on number of total tillers plant-1 was statistically significant. The higher number of total tillers plant-1 as 6.020 and 6.01 at 60 and 90 DAS of plant respectively was obtained from foliar nitrogen application method and lower number of total tillers plant-1 at 60 and 90 DAS of plant as (4.84 and 4.74) was obtained from soil nitrogen application method (Table 1) From the analysis of variance, total number of total tillers plant-1 was statistically signification in different variety. The higher number of total tiller plant -1 ( 6.020 Table 2 ).
The interaction effect of method of nitrogen application and variety on total number of tillers plant -1 had no signification effect .The highest number of total tillers plant -1 (6.58) was obtained from variety Sotabdi with foliar nitrogen application at 90 DAS of plant. The lowest number of effective tillers plant-1 (4.10) was found from variety BAW 5 with soil nitrogen application method (Table 3) . Table 2 ).
The interaction effect between nitrogen application method and variety on the production of effective tillers plant-1 was statistically significant. The highest number of effective tillers plant-1 (3.48) was obtained from the variety sotabdi with foliar nitrogen application and the lowest no. of effective tiller per plant (2.62) was found from variety BAW56 with soil nitrogen application method (Table 3) . The common letters and without letter do not differ at 5% level of probability as per DMRT, **= Significant at 1% level of probability. The common letters and without letter do not differ at 5% level of probability as per DMRT, **= Significant at 1% level of probability.
Root dry weight per plant:
It was observed that methods of nitrogen application influenced the root dry weight significantly. The higher root dry weight per plant (1.01g) was obtained from foliar application of nitrogen method. The lower root dry weight per plant (0.54g) was obtained from soil application of nitrogen method (Table 1) The effect of variety on the root dry weight per plant was significant. The highest root dry weight per plant (0.65g) was obtained from variety Kanchan ( Table 2 ).
The interaction effect between nitrogen application method and variety on root dry weight per plant (1.18g) was obtained from variety sotabdi with foliar application of nitrogen method and the lowest root dry weight per plant (0.44g) was obtained from variety BAW with soil application of nitrogen method (Table  3) . The common letters and without letter do not differ at 5% level of probability as per DMRT, LS= level of significance, V1= Sotabdi , V 2 = Kanchan , V 3 = RAW56 , T 1 = Foliar application of nitrogen, T 2 = Soil application of nitrogen.
Grain per panicle:
It was observed that the method of nitrogen application influenced the grain per panicle significantly. The higher number of grain per panicle (49.11) was obtained from foliar application of nitrogen method and the lowest number of grain per panicle (43.89) was obtained from soil application of nitrogen method (Table 4 ).
The number of grain per panicle was statistically significant in different variety. The highest number of grain per panicle (47.70) was obtained from variety Sotabdi and the lowest number of grains per panicle (44.87) was obtained from variety kanchan (Table 5 ).
The interaction effect between nitrogen application method and variety on the number of grain per panicle was statistically significant. The highest number of grain per panicle (50.52) was obtained from variety sotabdi with foliar application of nitrogen method and the lowest number of grain per panicle (42.32) was obtained from variety BAW with soil application of nitrogen method (Table 6 ).
Sterile Spikelets per panicle: It was found that nitrogen application method had no significant effect on no. of sterile spikelet per panicle. However, It was found that apparently soil nitrogen method produced lowest no. of sterile spikelet per panicle than foliar application of nitrogen method (Table 4) .
The effect of variety on of sterile spikelet per panicle was statistically significant. The highest number of sterile spikelet per panicle (6.29) was obtained from variety Kanchan and the lowest number of sterile spikelet per panicle (4.48) was obtained from variety Sotabdi (Table 5 ).
The interaction effect between nitrogen application method and variety of sterile spikelets per panicle was statistically significant. The highest number of sterile spikelets per panicle of grain per panicle (7.02) was obtained from variety sotabdi with nitrogen application method and the lowest number of sterile pikelets per (4.32) was obtained from variety Kanchan with soil nitrogen application method (Table 6 ). The common letters and without letter do not differ at 5% level of probability as per DMRT, **= Significant at 1% level of probability.
Weight of 100 grains:
The effect of nitrogen application method on 1000 grain weight was statistically significant. The higher 100 grain weight was (4.46g) was obtained from the foliar application of nitrogen method and lower one was (4.17g) in soil nitrogen application method (Table 4) .
Varieties different significantly in respect to 1000 grain weight Sotabdi gave the highest 1000 grain weight (4.51g) and the lowest was the variety Kanchan (4.11g) ( Table 5 ). The interaction effect between nitrogen application method and variety on 1000 grain weight was statistically significant. The highest value (4.72g) was noticed in variety Sotabdi with foliar nitrogen application method and lowest value (4.00g) was noticed in variety BAW56 with soil nitrogen application method (Table 6 ).
Grains weight per plant: It was observed that methods of nitrogen application influenced the grains weight per plant significant. The highest Grains weight per plant (9.10g) was obtained from the foliar application of nitrogen method and the lowest grains weight per plant (6.07g) was obtained from soil application of nitrogen method (Table 4) .
Grains weight per plant was influenced by variety and it was statistically significant. The highest grains weight per plant (8.09g) was obtained from variety sotabdi and the lowest grains per plant (7.18g) was obtained from variety BAW56 (Table 5) .
Straw weight per plant: It was observed methods to nitrogen application influenced the straw weight per plant significant. The higher straw yield per plant (11.79g) was obtained from the foliar application of nitrogen method and the lower straw weight per plant (8.78g) was obtained from soil application of nitrogen method (table4).
The influence of variety on straw weight per plant was not significant. However, the highest straw weight per plant (10.50g) was obtained from variety Sotabdi and BAW 56 and the lowest straw weight per plant (9.86g) ( Table 5 ).
The interaction effect between nitrogen application method and variety on straw weight per plant was statistically significant. The highest straw weight per plant value (12.18g) was obtained from the variety Kanchan with foliar nitrogen application and the lowest straw weight per plant (8.56g) was obtained from varietyBAW56 with soil nitrogen application method (Table 6 ). (Table 4) . The effect of variety on biological yield per plant was not significant. However sotabdi produced the highest (18.59 gm) biological yirld per plant and lowest biological yield per plant produced by Kanchan (17.15gm) and it was shown in (Table 5 ). The interaction effect of methods of nitrogen application and variety had no significant effect on biological yield per plant. The highest biological yield per plant (21.64gm) was obtained from variety Sotabdi with soil nitrogen application method and the lowest biological yield per plant (14.48gm) was obtained from variety BAW56 with soil nitrogen method (Table 6 ).
Harvest index: The higher Harvest index (43.44%) was found from foliar application of nitrogen method and the lower harvest index (40.30%) was found from soil application of nitrogen method (table-4). The effect of variety on harvest index and lowest harvest index (39.79%) produced by BAW 56 (Table 5 ).
The interaction effect between nitrogen application method and variety on harvest index (44.392%) was obtained from variety sotabdi with soil nitrogen application method and the lowest harvest index (38.018%) was obtained from variety BAW 56 with soil nitrogen application method (Table 6) .
Conclusion
The present study revealed that foliar application of nitrogen method performed better compared to soil application of nitrogen method. Sotabdi produced highest yield among the three varieties under investigation. The variety sotabdi with foliar application of nitrogen gave highest yield in wheat. Therefore it may be concluded that the high yield in wheat could be obtained if variety sotabdi planted of Old Brahmaputra Floodplain.
